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^fc^) &&v>(i, 2-kTrj»; >i^^it-?,#i¥9-2 118 1 9^$R 
KK1R<*>— ti&C (A- a) t?^$*L4'fk^!»^3-> ? B?*J&*fc-t-*|pI&#H|B 

(B-b) T-mzti&it&yoztt-fzz ttfftt lv> 0 

Lfc&SifcOaiJtrt* U3tH. 005-3. 0 * ;i/7&**f 
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H<, SfcK*?* L<ti0. 0 5-1. 5^e^t^*J: o U5e*6^tL* 0 -tf£ 

, ^o p H2-3. 5 C^ttl»iit^iv^t2lIIWJ L^o 
[0 0 5 7] 

Afc£V>-?-:*fflffl*tfL f*->7>it h 'J -7 A, fty7>^7> ; e-')A4 > i:' 
O^-* vT>^fl, x-*-ls>\£x?-*tn) 3-;ugfc, 3, 6-v^T-l, 8- 

^ A <7) $n § ^ n r > f fcft 4: foa* t> -£ j&» h 4- ?1 ffi^ * ffl v > 
U -€-<*> 1 Lhtz 0 0. 3-3 -t^t&a «fc -9 Hf£ft£ft&<7>7W2 L < , 

iClfiKliO. 5-2. 0 ^;K7>ttHHf£ft£ft& 0 

[0 0 5 8] 

k*';^a, aE«&r a, jfc^) , iitit (faui^ msM@tr> 

•=e-*A, iliHth'^A, MScKtf'j^A, jfcf) , **M«cH*& ( 

- # ;w ;J? * v ^ f 4f > * ;w 7 * t<DT 'J >^&^£^N-& 

1^0.02-1.0 -t^/L (WKLfc&SifcOiijKi: LT) M^^^H^HL 
[0 0 5 9] 
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[0 0 6 0] 

<n^- Y \zttz*txte^xt> Z^m&lzMWLfofciSLftis ioii:^*tKWt 

[0 0 6 1 ] 

vHZm&ir&tzftiz&s '&mizfc£X7£M%P*- Y%KT)ViiVXh2>i£m 

[0 0 6 2] 
[0 0 6 3] 

>*xe, ^wi7K«fcxe, **nxfs& ^ oaa!jw=s:xe*tf a-t & lit-cia 

£i&X*g <h Kjftlfi© ffl Kffclt h Z. t i> X § Z> o 
[0 0 6 4] 
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, 2 0 - 5 0 m 1 mtt L < x HtCfiFS K(i25ml-45mlt^^ ft ^> 
£f £ L < (i 2 5 - 4 0 m 1 T-;fc£o &S5eiFifc<£>*jS3fc4(±, {Sfttf** 1 m2£>fc 
19 2 0 - 6 Ora 1 tWS L<, It:lfl L< Ii2 5m 1 - 5 Om 1 

tffcTKWV'Xii^TEfttfl) <7)M5£»«i >; >Xi££flrC 50ml- 2 0 0ml X'$> 
[0 0 6 5] 

*7- Jiftn# r H i (bp # ^ - mtxm * n n n r% ) (i 4 5 #iT^ ? ff h<, 

J: L<(±3 0 #WT> $ <b l/Zifti L < f± 2 7 #^T> tfCtfi L< Ii2 5 

W6W±, L < (22 0W6W±^^.„ [sJtitc, M^te* 

M (BP*>S?e5e*X®£fr n $$m) l±U £ L < ti 4 5#J^TWi L < , «t *) 
$ L < {i 3 0 m±Ts $"bi:ffiL<(i2 5 fJ>mT 6 #W±, # H«f £ L < it 

X@£fr n m*V ti> 9 0 mXT-hmt L < , J: >) «f i L < (i 3 0 mXT, £ <b 
tlfcF i L < (i 3 0 #WT 6 fp&±.'C$)2> o 
[0 0 6 6] 

& & , ijy- miPMffl t it , * 9 - Steffi ^CXot^f)^ $0-3 

I©oa*65£*ffiUA&£T-oi5ra*v>-9 0 Milt SMMiPM* tx&imz n 
[0 0 6 7] 
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4 0 ifiiiMST*{±, 3 8-60 °cm+i L < , i WiL<(i40 

- 5 OTOSo 
[0 0 6 8] 

•r 4 ■t7'' ; &->3> - k? ? -f - -v - • T > K • x V V 4 V a > • .x. > v*i T X 
(Journal of the Society of Motion Pi 
cture and Television Engineers) |64 
p. 248-253 ( 1 9 5 5^5^) {ClSicO^ 

o 

Sflf^aiRlSE^^iJtt&S&Jl 3 - 1 5rt ? #f £ L < , #13 3 - 1 0 Lv> 

o 

[0 0 6 9] 

£&|nJ«£^5£K «fc *ui\ «; > xitlfi^r^M^ § , ? > * 1*3 iff® 

[0 0 7 0] 

LT, JlftM^M $ ft fc7 n n r > f til * 9 - ¥JtiS^£*r#»± . 3£-J&I*I & 

¥3 - 1 5 7 6 5 OfMCffit^^tv^J;^ tC N fe«a<OiS**|-^<O^JIL 
[0 0 7 1 ] 
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4tU^o ct l)fcF£ L < t±2 7. 8mm/#~8 0mm/#\ L < (2 2 7. 

8mm/#— 5 0 mm/#"Cab & 0 
[0 0 7 2] 

[0 0 7 3] 

#£9§uw-t*fty!ffi^ feiiSO'i^iit*, ( 

iPIf) ii-C§-Sfitt/h$v^f«FS Lv» 0 #JxJ±\ HSPSffi (cm2) 
OlM (cm3) -Cfijo^ft^r^n^^i-^ P^P^tiO. 0 1 (cnr*) J^JLT 
WfU, 0. 0 0 1)01 L < , #C0. 0 0 UOTf y^L 

[0 0 7 4] 
[0 0 7 5] 
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[0 0 7 6] 

?U7>*-/*-V$r$*£< &<-t~fife£ LT, #r^2 002-5542 

KKi&ifciMRSgflfcai::, «|2 0 0 1 - 1 4 7 8 1 4 -^fEftOifc 
[0 0 7 7] 

1 - 2 5 4 9 5 9 -Sr^lW] 1 - 2 5 4 9 6 0 -^-&fRf S5EiF« ligijO 

* * ^ fe* it 1/ ^ ^ -b > +h - ^ * - 7 n - -fc > -9- - £ ffl v 
TJPx.^>^0-C\ B*3kWWi£i2:Wtm9 4 —4 9 9 2 5-^lH£tl2 6^fi~ 

i" & & O T* * & o 

[0 0 7 8] 

tiffirf B L ii o -c h Z> ife<7> j^affi K & v * t 4> WM. \z ffl p® ft £ jgT £ -£ 

LT, 6-1 10 17 immn Mio 
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HI, 2 SEf&w&f&Rfrit 77Wn-7-| Mtfcfrmm m~f&^t K«f 

Lv^ftLTfift^O. Im3~ i m 3r*ab •) , f Cffi L < l±, 0. 2m3-0 
. 4m3-Cab-5>o 

[0 0 7 91 

? SJA - ? - u> £ *>7&**f iL<, fftl^M <h L"C (2#53* 4 m 3~ 2 0 n^ftf 
# H 6m3- 1 OmHmt Lv> 0 

TPM-r-?> It^J L < . APS7t-77 5mmipl<7)7 * ;VAtii4 

5-5 5°C, 7n---7 -f )Utl± 5 5 - 6 5 0 C7) ? ftiI-C&& 0 K*I^fW|{±5 
#~ 2 5W#f t L < > #K 5 6 0 fJ^J: I) jtfi L^ Q 

£o ftf i Lv^rtSi: LTl± 1-8 mm, tliffi Lv»rtgt LT2-5 mmTab 
[0 0 8 0] 

Z> o 

POI±, B^v-'T-7 P 7^^- y |V<J;H , ^ttPPEIi, mib&i 

[0 0 8 1 ] 



ttllHf 2 003-3069807 



3&m 2002-212674 ^- v I 28/ 

M^con-^-^Wti, PVC (jK'JJffl'ffclf-^) ^PP (*°'j7'at°P> 
) , PE , TPX ^^;V^>t->) ^ffiflt^SL-C 

PBT(-f J7*f l/>f U7^l/-h), UHMPE (@it55^m* 0 'J > 
) , PPS (#U 7x-I/m7 r >f K) , LCP (^ll'f'jx^riV 

P A#J!&(±, 6 6 f--T n y*? 1 2 -tM n 6t>fn >^(7)^<; r 5 KWUgt? 

mmnmx^^o 

[0 0 8 2] 

=#75Mt¥ (ft) is ru^-r-^j , ivw-ify • $ >;*>j f^*fx*( 
ft) r-^-^H, iiMit (t) rt>7 7>r>j f^iu^-So 

fr^ili, «fi t < «i 1 0 0 75W±, «t »)«f i t < it 1 0 0 75- 5 0 0 7rC&& 

o 

p p s#jjti±, if?^mm^ikmmm$Ak<Di><Dm : s-t l c vrnm^t, 

I C I y>^> (|) |"fcr*M'***_K ffi/xfb^ (ft) rxny-zi/J , 
Jff^jR^I^^ h^Rt LTii, #I¥2- 2 7 6 8 8 6^-f£fcO®S53^^ 

(ft) SK \)V\£-k)V\ tfmf htlho 

WM<Dm^*?Ty7--y 3 > ->*i 7 h 7V)$M3^ ->-;Ht& t*<7> 
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[0 0 8 3] 
[0 0 8 4] 

fflW£?£SU^-t*U£\ ^tM#» J 5 7 xlO-6mL/Pa • m 2 • s (505'J'J-yF 
^/m2 • atm • day) TO^Xf ^tWU^o ft, &m&M&Wi 
[02^~ < 3-4 ya>-tr - -f^Ts+v Z • =r >tM ^y- > ■ /*y 

^y^\ (O2 permeation of plastic container, Modern Packing; N.J.Cal 
yan, 1968) W12Bf, ^ 1 4 3 - 1 4 5 It KlEfc^^ <£ 0 ffliJ5ei"4 - * l 

4fiLv^7^f'^ t LT(i, JMfclft f±jt*ffc tr - 'J t-* y (PVDC) , 
-fo>(NY), # 'J i-f - U > (PE) , *° >; -7°n h° 1/ > (PP) , ;j?ijx7f ^ (PES) 
, ^Vy-^Wi—frl&SLfefc (EVA) , i^l^-tf-^T^n-^M-g- 
ft (EVAL) , ^'JT^'JO^f 'J ;u (PAN) , ^»jlf-^T^n-;V (PVA) , *° 

ijxf i/^ri/7^i/-b (pet) 2$zmf z> - t^-e^ & Q 

?16#J^M»Jffi#£l£SiJt^ftli\ BR^iSiittSrlSjt-t-aBWT, PVDC, 

NY, PE, EVA, EVAL& i^PETcO^ffl^tt Lv^ c 
[0 0 8 5] 

&mmt i mm -r * - 1 # * ^, ^f§aj§ \$-7v*^ xmwt-hmwi -cm 
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[0 0 8 6] 

.1 ft <b H Pl^ £ ft & fcO-?l±$:V\, -T^t>*> > PE/EVAL/PE, p 
E/T)V^ j^Afg/P E, NY/PE/NY, NY/PE/EVAL, PE/ 
NY/PE/WVAL/PE, PE/NY/PE/PE/PE/NY/PE, P 
E/S i 02 I/PE, PE/PVDC/PE, PE/NY/7^5-^Al/ 
PE, PE/PP/r;K--)A?|/PE, NY/PE/PVDC/NY, NY 
/EVAL/PE/EVAL/NY, NY/PE/E VAL/NY, NY/PE 
/PVDC/NY/EVAL/PE, PP/EVAL/PE, PP/EVAL/ 
PP. NY/EVAL/PE, NY/7i^^^AfI/PE, iK/T^ 
I/PE, I/PE/7^5-->A|/PE, PE/PVDC/NY/PE, N 
Y/P E/T^< -<y<um/P E, PET/EVAL/PE, PET/7)K- 
* A $5/ P E „ PET/7iV^-^A %/ PET/PE4" £*mfh - £ # 

<5> o 

[0 0 8 7] 

2 0 y h ;K *Fi L < t± 5 0 0 < U V y h;K10 U h ^mfcX* $> 2> 0 
-Jlfttf^ Hfi3Sf&fl8u SKSiflL 8H$£?flu RSEilSu TtMiil. M&7E.7§i&, 

ft fit > m e affeitt , se* « era e at * mm -t & <d tm t l v » e 

[0 0 8 8] 

^^(7)Miffl§^i:lt, i^^Jt^ 0, ;^^l^> (HDPE) , #'J*fi 
ifckr-^WJUe (PVC) , # l Jifl'>fl'7^ h (PET) ^omt-t 

n>/^';a.^-v> (ny/pe) <Dm&&mttM*m^^tznm<7>$> 
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t? (#r?S¥7 - 5 6 7 0-^R£iE|RO|gi, El 2 ) *$S»f* CI fcri*-C§ *„ 
[0 0 8 9] 

[0 0 9 0] 

WC 110 01 B^^fotz:^^ 1 4 M#<7)|§ B H B *£T- (Z ti h {±I»TI*^^ 

10 01 11 1 1| mfrbt£2>T7s'<>7 Y&2£\±.<D^M.mtl-frh%h 

[0 0 9 1 ] 
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Ztfrh* 0. 1 — 7 Zttfiftt L < ^ 0. 5^5*ns%X~*>2>Z 

.It^O. 02-ltWt^j:Hf 0. 05-0. 50*)V% 
^iatiL<« 0. 0 7-0. 4 0^^%^m^iTt Lv> 0 

[0 0 9 2] 

ioTUv^ 0 zfefb^-g^rftoEBrW^fb^^fi, 5-=e;u%J^Ji"C**ifc 
ab*^t* s *i>«fi Lv» 0 ^b«^ffl^efW^b0^^ii, 0. 3^% 

Uk±X&Z>Z£tf1kf-iL<. 0. 5 ~ 8 ^E^%t^^ 1 1 ^MC^t L < , 1- 
5*)l%Xfr%>Zttfmi>Wi Lv^ 0 £O£-9fcHfb0*£ , '>l±&fbft'£- 

{i^fb^^r^#l& o T J: ^\ < h i> v^-Tti^ftfg: 1 fflo^ffi, if i 
10 0 9 3] 
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[0 0 9 4] 

itm&mmm?<D\Hmz^tmmmm±£^i-z> x ^zmmz^m^nx^^ 

CO 3 %JiJL±3 0 %^T«li-Cii $ ii 1 1 'I) : y * ^ L < , 3 %J£Lt 1 5 % 
[0 0 9 5] 



[0 0 9 6] 
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-rn^^BsSti-* :wfi tv^ 0 £ Jlfkli^ffitttfrHfctto 7 o 

9 5%^f«vWi:ML, ^fbH^-WtStiliT-^O 9 0%frb 1 0 0 
[0 0 9 7] 

£ c ^^vMi7ftH#lt^5, 3 8 9, 5 0 8^«B#i;fe«^tL^^is^T-^^ 

Hfk& * * > * & v » ktxkim 4 * y •& ffiW: £ - 1 xmx-th z t i> -e § z> 0 

[0 0 9 8] 

^k«jffi*4v>i±^k!»iSi§ffioig*nt±, tT-Mo-miSCi^ Lrff or 

<7>#Aftg(±, S5iSJSE-elg:|fe«)*:|L3W*f**±-C«iJK$n*o xkitfy) 4 * y o>m 
A*±, zinm^X 0 fagRUfir-? {i^J£OJt»*/h$v*o fifclc^k^it^fRo 
«Ki, *5T-^f»<7) 5 0 % J: 19 OjW % L < , «t«5«fiL<{i70 

%«t WffiiJ^'b. L< (i8 5% «t <9#MPJI^Mt 9^1^, ifcSWMfc 

iavM<0r^p{±, fti t < iifiWffto 9 8 % «£ 0 rtffilTN ft *>«f i L < (i 9 6 
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< , J: L<(i7 0%«fc i)^fl!^f>fT-9^3& f J:v»o 

[0 0 9 9] 

[o 1 oo] 

, 0. 0 5 // i L < , 0. 1 M mtf£ Lv> 0 ^ffigg 0 . 6 M m<D 

tfc^i, 0 . 48^ mWi^fttT-Uffil U Jjjt*l^@ 0 . 5 ^ mO*£T- 

itmm^ 0 . 4 // mOJfcfrfla&frf-Kffl^ U *tffiM& 0 . 4 ^ raOefliail^ 
0. 3 2 // mCOlZ^fi^-Hti^-r^o 
[0101] 

y K £ # L 4 y ^ a * 4>'L^JHE 1 1" & 6 Eti^fl^ ^oy> ItfllSH 

Jit -£*fc*:>t;:«F£ Lv^ 0 *nwefflv»ibn&>f 'J y'^Aw-o^i 

Li/>&!tfcfc LTfi, CI, BrKil^'J^f^KtLTftSI r^^C^It 
6 ffiiWft L < > 6 ffi^TO 'J K^C U Br JL\Z I ^<b&& I 
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, BrXliI«U^TU^o CI, BrIliI^'J*">Fi:Ltft^ 

1 r 6@£fe|g#ii, ^fbiF^W+g^-a-S tl&ZtfiK MWMM 

[0 10 2] 

6 jS^TO'J K^C 1 , B r XI* Ifrhtt&l r £ tf'C^Jg <h i"^> 6 
|f#(7)^W0t LT(i, [IrCl 6 ]2-, [IrCl 6 ] 3 -> [I r B r g] 2- 
, [I rBr 6 ] 3-j3j;a? [ I r I 6 ] 3-£iptf ^.*i<btcR5e$ *i£v\> 

[0 1 0 31 

T > WO 'j # > K < & 11@ W-T -5 I r £ if '|>#JR fc -t £ 6 Ef£f&#rt* 
ItiK, H2O, OH, O, OCN, ^7 V-^Xiittf 7V'-;K f7y 

T V- ;u X fie*&^ T v r y- )V £ 'J ify KtLtft^ I r £ pf>>L>^« -t -5 

6 Ef£^#*««f £ L < , < t i> 1 i«H 2 0, OH. O, OCN, f7V- 
^X(ig^^ 7 V- ;i/ £ 'j if > V t LTt 0 O 1; # > Ktf?C 1 , BrXlil 
^&&I r fccN^&JRfc-ra 6g£{£l£#7^HK£?£ L^o lfi3gL<f± 

2 ISO 5 - ^f^f7V*-iK 2-^oo-5 7HDf7v7 , /-A'ifcli 2 
-7n€- 5 7^tnf7y7V-i^ , J Kfc Ltt L5$ ») <Z> U Kt!> ? C 

1, BrXlil^ibi^I r tr'f'C.^JRti-* effififS^iktitfi Lv» 0 
[0 1 0 4] 

< £ & 1 1HOH20, OH, O, OCN, f 7 > /-;Hlif^f 7/-^ 
£ >; 2f> Kfc LttLi^'J Kri*C 1 , B rXli I I r fccNL^ 

Stt^ 6 ISfSIf f$<7)*W!l i: LT(i, [Ir (H 2 0) C 1 5] 2-, [Ir (O 
H) B r 5 ] 3-, [ I r (OCN) C 1 5] 3-, [Ir (thiazole) CI 
5] 2-, [ I r ( 5 -m e t h y 1 t h i a z o 1 e ) C 1 5] 2 ", [Ir (2- 
chloro — 5 — fluorothiadiazole) CI 5] 2- is X V s [ 
[Ir (2— blomo — 5— fluorothiadiazole) CI 5] 2 

[0 10 5] 
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(CN) 6 ] 4-, [Fe (CN) 6 ] 3-, [r u (CN) 6 ] 4-, [r e (CN) 6 
] 4", [Os (CN) 6 ] 4-fOCN'J*'>K^tt^Fe, Ru. Re^cli 

0 s £*<c^mtirz> emmsfoi^ir&ztfimi l<^ 0 -^mn^m^hti 

n ^ h n v ^>^ODft-FD-> ;H£f$^ C K B r Xl± I £ 'J 

if y Y t Lttt ^Rh^ t i" & 6 @£{£i§#£ ^Wi - & - <h ?W i L 

[0 10 6] 

*y, ts^^u^^y, v^u <i * y, -by^A^'/S^'Jf -)A^t> 

x.fi\ T^r3-;W*| X i-r-;w^ N ^-'Jr3-;l^ xxf^S, T< 

1 x 1 0-3^e;H^pi-£ d £7& J 4fr£ L < , 1X1 o-9^)\,frb 1 x l 0-5^e;H£ 

[0 10 7] 

[0 1 0 8] 

Ztih Z^uyy izm.friktr »£\ *£T-FW H^- £ -tf 

&-<h ^T^ti&tfX fff^4 -2 0 8 9 3 6^Wi. 2 - 1 2 5 2 4 5 
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-^•&fju #m¥3 - 1 8 8 4 3 y-^-^fR^^^^nrv^^n, ^mmm<o^ 

fc^Lfc^JIfcttinrta-t L^ 0 #S#fH&5, 2 5 2, 4 5 

l^W-ffl»&LK[s||j|5, 2 5 6, 5 3 O^mmWlzfflff.ZtiX^Z, X -? f£{* 

o (7) / n n y > i tmiJ- 1*1 k &<^i ^ x & J: v > 0 ±f £ ^ $ •£ Z> fig O / \ 

uY>j&M\z\±1fr KfMRIi$:v»J&*, 6i@^r<7)'; Kt&*C 1 , B r 31(2 I 
[0 10 91 

it^mmKm^^hn^it^^-D^xit, ^mme 2-21527 i^M^m 
, &mmz-mLfz4><7>x$>&ztrfiftZL^o tiii^it^tia *k 

[01 10] 
[0111] 

mmmtt (mmt-kwi) z^-f&& m ib^tLtii, W4-2 6 

7 2 4 9fi:Et<?)t:*Xt (I) *v4*>&mMM* (1,4,5-h 1 ; 
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XV- K #ffl¥l 1 -2 1 8 8 7 Of ^f5iic?>fflM (I) £ff£, 

0Jx.tf:fr >; •> A fcfX (i-[3-(2-XHt-h^>X7; K) 7x-jH-5-^^ 

5 5 o^zum<DW.mit&MT-*>miiiLLfz£ o ft^, ex 

t -6 d £ iz X •) , $ -tirT^Hi- & - t £ < , IL9J H^Sni" £ - t rt ? 

t-#& 0 Midi, a^Ju^risiiBffi^tAuft^ (^ix.t^'ft^Bi^-e-^Jta) 

o 

[0 112] 

^a#ltH3, 5 0 3. 7 4 9f ^ffifc^nTV^^; (I) -f-^lx-b 
ffc£1^ tflf 8-6 9 0 7 4-t, !H^f 8-6 9 0 7 5f, 9-2 6 9 5 

5 4f HfEifcOMb^, 7jta#ltH5 6 2 0 8 4 If, ^59 1 2 1 1 2f, 
^15 6 2 0 8 4 If, ^15 9 3 9 2 4 5f, |W|59121 11 ^rKUM<Oit^m 

i> m v > & vi t ^s-e # 4 o - tt <b o f fc ^ o i^flnfi a *§ K IB £ x ft m m \z ^ t> *) 

&2>tf^vy>1kWi 1 ^fribtz >)5X1 0~ 7 - 5X1 O" 3 ^^, i L < f± 5 X 
1 0-6- 5 x l O-^^z^Xh^o 
[0 113] 

•T"VX^n-v>- (Reserch Disclosure, 37154) , V 'J 7 K X-r-h 
^^--^7> (Solid State Ionics ) 17 60- 6 61, 1 9 9 5^TU 

, Compt. Rend. Hebt. Seances Acad. Sci.Sect.BH 2 6 3 1 3 2 81, 196 

6 ij m Kmm ztix^z> 0 mt&?*< \ * o^spji »±»^ k & i: r £$eB k ^ *> 

£7) ? ^ny>ft;g| 1 ^^frfz^^IW^t LX 5 x 1 0-7- 5 x 1 0~3^;K 
0 * L < l± 5 X 1 0-6- 5X1 0-4*)lsX-$>Z> o 
[01 14] 



tbfiE# 2 003-3069807 



#Jgf 2002-212674 ^- V \ 40/ 

^m^t^xi} ^^yym^i>m— oft^xn n ctwt* 19 , AuCh- 

JKiF\ -tl/>^ 7 L )V)i'WLT-*&-to AuCh-fcffittVBTfilfcSH 1 *:*!, $lx.(i\ A 
Sc-t^^fflSr^i-o AuK**LT\ Ch-Lfc & & — oJSJUtoBBft 

, -fe l/; $g <^Au(I)i& (^'-rtfJHrwrfci-x, ^A°-7-fcfM:W7>/-x^) , 

en & oft^o^n*t±»^n(& c xfcmm^t> n ^ u 1 * 

)Vhtz 1)5X1 O- 7 - 5 X 1 0- 3j e^, *f i L < (± 3 X 1 0-6- 3 X 1 0~4*)l> 
XhZ> 0 

[0 115] 
[0 116] 

Wi, #HP3 6 2 - 2 1 5 2 7 2-^$ROfjl3 91-17 2I(:E«W^^t 
iKfflv^ti^o ICEP 0 4 4 7 6 4 7^riZtM^titz 5 -7'J -^75 y 

-l, 2, 3, 4 - f 7 h 'J 7 v*-;HM (17 < t 

[0 117] 

^B^^ioV^T, Any >1tmiM<7)\%m£&m£>Z>fz&, #if 1 1 
- 1 0 9 5 7 6 -^grffcHfEfcO t: Kn*-fr AUSMUfls #Hfl¥ 1 1 - 3 2 7 0 9 
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^iWLtzilS^^ttity h >i «*5*; (si) 

Ot, 0 0 3 6 ~ 0 0 7 1 i«MOBM#«l9&tr.I ttfX&Zo ) 

x 1 - 1 4 3 0 1 l-t^$fzCfe*ScC0X;w^g^<7)^-rn-;i/^yN^ pn 

>3H ($lx.(i\ 4, 5-yt Ko + y-i, 3 >-tf > v X >@f x 2 
, 5-y'tKn^rv-l, 4 -^>-tf> y^^>|, 3, 4-yt Kn + y^ 
>-tf >x;i/*yg£, 2, 3-ytKnJry^y-b'>XiK+>gt 2, 
n^p v^>-tf 3, 4, 5 - h U Kn# v^>-tf >x;w* 

OMftib t) , Km&&&5, 5 5 6, 7 4 l fesS; (A) X 

i?il5HKD + y^75^ (^ItffiS, 5 5 6, 7 4 1flitOi4 

#0O9!>ffl#O— apt LTflfcO&t > 1 - 1 0 2 0 4 5-^&^co 

(I) - (III) xmZtiZ Tkm^MjtM it . 2M£9JK*5V>-Cfc*fSL< 

[0 118] 

M. Harmer^ Heterocyclic compounds— Cya 
nine dyes and related compounds (Joh 
n Wiley & Sons [New York, London] ttfij 1 
9 6 4f) lZ%ttZtiX^Zi><DZmf2>Z£tfX&Z>o *1$lft&ft^/<7>1?!l& 
^mi^igS&JA, fftb<7)#^BS6 2 - 2 1 5 2 7 2-^&ffO»2 2 H£±fflS 

^nr>fk«ILSJS^*iS*tt^)fci|»iS'fe*fc LXimm¥3 - 1 2 3 3 4 0 
[0 119] 
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o. 5 x l O" 6 -^^- 1 . 0X1 0- 2 ^^oIl^fiL^ o Ii: 
ffiKli, 1. 0xiO- 6 t^5. 0 x 0- 3 ^e;K7)$EfflT^)^ o 
[0 12 0] 

Fs£^l££ffl±£-£&BW"Cil3jt14=iD>f Kit:, EMM^tf 

EP0337490A2 -Sf-^IBl*^ 2 7-76 H^ffifc<7), MtC «fc fj JMfepT 
o SfcK, mmttE P 0 8 1 9 9 7 7-^BM#Hf£ic<7)^#^^:^tC^i L 

Ti±, #FI¥ 5 - 1 2 7 3 2 4f, [515-127325-^-, |W| 5 — 2 16 18 5 
[0 12 1] 

[0 12 2] 
[0 12 3] 
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4#Ba¥7- 104448-^ 


■ ^¥7-77775-^ 


^^7-301895-^- 




357ffiBl2tTB- 
12ffll9frB 


£35«043*tB~ 
44ffi|1fTS 


^5ffifl40?TB~ 
9ffifl26fT9 




74ffll8tf B 


m44ffi036fra- 

46ffl329fTB 


!g77ffl048frB~ 
80^128^ B 




!&74lll9fTB~ 


3g46ffl330fT B ~ 
47jflfl5?T S 


m8o«829?7 a - 


TT 5t ^C. JW <*» f — 1 a- 




^4 /fliJZUrT B 
l?H«29f7 B 


mi8ffiimB~ 

OlffiB^'lTB | 




3g74ffi45frB~ 
75flB6tTB 


$471917*7 B~ 
PJ*17trB 


^8lffl9frB- 

|5}ffl|l7ff B 




m75fflJ19*7S~ 


^47fflB30fT B ~ 

ItJfWOfTB 


^8iffl2mB~ 

o^TO^oiTB 






ft62flfl50ft i - 


m88ffl49fTB~ 




m87ffl40ffS~ 

OOTO JOlT fed 


^63«B1 7*7 S ~ 

|pJtWJoUfT H 


m89«i7ff a- 






64»nff a 


^ai«34fra- 

77flB44fT B C 
m88ffi|32fT@^ 
^H»46ffB 


Tii I w fl A A * % 


72#Bt1f : r§ 




^87«B35fTB ~ 


X ^ » * ■ ITJ / I J / 


^39fl||50fr g ~ 
70fifl9fT B 


B61*fi850frB'- 
62«49 frS 


m87ffl|49ffB- 




m70«HofrB~ 

7l4ffl2fTB 








3£77ffifl42fT § — 
78j»41fTg 


*7ffll4ffB- 

■ *>tW*t^1 j p c 

3g50ffij3ff-B~ 
51fiBl44TB 


18fl|10fTB 




S&78«»42fTB~ 
l^ffl48f7S 


&5nnn5tTB~ 


3583ffl13?TB~ 
@ffl19frB 




^39fflflnfTe- 

E*»26frS 


^44ffl82ffB- 

i^fla35nB 


3531 W38fr B ~ 
32ffl33^r B 




B72«Bl2tTS~ 
^JBJ28frB 








3&76ffi86frB~ 

77fflB41f7§ 


50ffl|2fT B 


S&82ffl49fTH~ 
83ffl12fTB 




m88fl»19frB~ 
89ffl22frB 
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Ltli, fOi, #r^BS6 2 - 2 1 5 2 7 2-^coH9 1 H^±fl 4 fi 1 1 2 1 

H£±ffl!i 6 , mm 1 ? 2-33144 f§r<nm 3 n%±m 1 4 fx g - 1 8 h£± 

tH5fcffB ^130 M£±fi 6 1 - 3 5 jf^Tffil 1 lffi^EP 0 3 5 5, 66 

0 A 2f(?)i4l 1 5tfS~ 2 7^t§^ 513 Otfl- 2 8I*!f§, 4512 
9fri~3 Iff 47M23tfS-63M5 0fiBKfE«O#"/9--fc*rffl-t? 

Sfc, ^f§B^(iW0 9 8/3 3 7 6 0^<D~ ^ (II) (III) , 

1 0 - 2 2 1 8 2 5-^0— Jl^ (D) t:^£ftMb^£«]LTfc J: < , «f t 

[0 12 5] 

11^5 -3 1 3 3 2 4^-^ (I) Xl± (II) "CmZil&lJ-fv-RZm 
ri¥6 -3 4 7 9 6 0f<7)-^ (I) T^$tL^>^7°7-3i£^{C-ti6<7>^f|z 

•>7>*'/7-ij(fl L < , #r^¥ 1 0 - 3 3 3 2 9 7 -^Kffifc 

<7)— ( A D F ) ti$tL^,y7>A77-^iL^„ ±EWWy7>* 
■7°7- t Ltii, EX'jt|#ff E P 0 4 8 8 2 4 S^^mWtRV^E P 0 4 9 1 1 9 7 
A 1 f ^Ifi:fet(7) n n 7 7- ;H y 7 > * 7*7 - , ^Stffltfil 5 , 8 88 
, 7 1 6-^KbE«c<£> 2 , 5 -vTv;UT 5 / 7x7 ^H^fFI! 4 

, 8 7 3, 1 8 3f, mm 4, 9 16, 0 5 1 ^USBIftO 6 ftKflt^iftS 11436, 
^tlS^I ?r ft ^ t° 7 y n 7 7 - ;H y 7 > * 7°7 - , #PBf 8-1 7 

1 185f, |WJ 8 — 3 1 1360 -Jg\ 1^8-33906 O-^KSBftO ;i/ 

[0 12 6] 

i tc , 2 - 3 3 1 4 4 ■^■&*JC|E«0 y'7i-H5 ^ V*- ^ v T > 

* -OflfeJl, EWt|#ftE P0333 185A2 -S§-B^ffl#tc§E*c<7) 3 - t: Kn 
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2) 60 4^»*7 0 7-Hig^l!^^^^-^T2^fi:'fbL^^>co^, #-7°7- ( 
6) ^ (9) Lv>) ^2$fflBS6 4 - 3 2 2 6 0 ^m^mmZ fifzM 

3 , 8 , 3 4 t!> ? # L^) , mm&E P0456226A1 -^Bjl£ffl»UiE 

f£<7) k: n n tf y y- ;ugJ y7>*7°7-, EftWflt E P 0 4 8 4 9 0 9 -SHUEfc 

[0 12 7] 

ft, Ztlh<Di/T>-t>7°7-<Do #P*?¥ 1 1 - 2 8 2 1 3 8^m^Um 

0012-0059 <7)|£*ic(i^J^ y7>*7°7- (1) - (4 7 

[0 12 8] 

7*o >^W-t: > ^ >7 -7°^ t: 7 v'n r y-;i/^-7-tr y *? ts v°v - 

ti\ ^T-^feffi^®ft^7Httllfet4^<7)^TlfP^BS6 1 - 6 5 2 4 5"5|iCfEfK£ 
^2TO3l7i^JH^t°7 7"D h >J T V - ;UJJi<7) 2 , 3 3£ti6f4 
^fi*£ L 7t: tf 7 V'n h ij T V- i^7°7-, 4#|ipg 6 1 - 6 5 2 4 6 -^lEfc $ 
nzt:«t ^5tTrt^x;i^^>T ^ Ki^^/:t , 77'n77'-iH7 , 7-, #Hfl 
Bg 61 — 14725 4^-UfEfc^n^cfc -9 &T^n ^ v 7 x-^X V T < K 
/svx bmZW^^7V*UTV~-}\si7 7°y-^mm*i i r%2 2 6,8 4 9 Af^ 
|e]^2 9 4, 7 8 5 A-Sf-CfEft £ tifj «fc ^ & 6 m~ T * 'J - ;i/ * * 

-> t O k° 7 7*D 7 7 - it/ * 7 7 - <7)f ffl ^ J U^o 7-e>^*7°7 

-t LT(i#r^¥8 - 1 2 2 9 8 4 -^fRtcf Ei£<7) — (M- I ) tr^ti2> 
t'r/n T v"- )Vii ~f=r -mtt L < , m^^^m^ 0 0 0 9 - 0 0 2 6 ii 

-eoi t^mizmmzti, ^mommmco-ut Lxm^ihtn^o ^mzmx. 

T\ EW-H#It^8 5 4 3 8 4f, mm 8 8 4 6 4 0 -SjUfiEfc?) 3 f£ i: 6f£<7)M?j 

« £ ^) t° 7 7' D 7 7" - 7° 7 - y ? i L < ffl V ^ tL ^. o 
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[0 12 9] 

WTOffc^t/£ffl^&d<h^T-£& 0 i-^^^EW'HWI^E P 0 4 4 7 9 6 9 A 1 
-S^lffl* CffifcCO T v 3-5 M WJt^ff it * Wi" Z> T > )V 7 -b h T ^ KM 

^a.n-^-7°7-, EftWfftE P0482552A1 ^lffl#Ufef£03Ef;|£1M 
^ff^Yn>y7-'J ®tfH2r|IB#fH& 9 5 3 8 7 OA 

|W]^9 5 3 8 7 1 Alf, mm 9 5 3 8 7 2 Alf, [WIIS953873A 
|5JH 9 5 3 8 7 4 A 1 t§\ PIU 9 5 3 8 7 5 A 1 -^-^HfSicO tfn - 

2 Xii3 ->f;K>L<f±>f> K-;v - 2 X(± 3 -4 frij — 'J 

n-f^-, ^H#f^^5, 118, 59 9^mmwi~umztitzi;jr**rymM 

[0 13 0] 

li^4T"C) n - y-Tfr ? (M 7L tf-fcmWftlH 4 , 2 0 3, 

7i6t) iz^mmtx. xi*ttm&fr^mmmnm&<o# } )-?- 1 1 

7,4 4 9-SrHM#<7)il7fl«~ 1 5ffi&0qiP££P^W0 8 8/0 0 7 2 3 

t<7)ii 21-3 omiztmnm&M&itximm&msmfbti&o x 

[0 13 1] 
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0Hx.tf, #1¥ 5 - 3 3 3 5 0 1 -^tcfS^cOi^^MO p y y ? Mk&Vl* W 
0 9 8/3 3 7 6 0-S|\ #B#3H&4, 9 2 3, 7 8 7 -5§-^Kffi$c<7) "7 i- K> 
^t: K7y>|,ra, «RM5B¥5 - 2 4 9 6 3 # fflW- 1 0 - 2 8 2 6 1 5 

^raS#ltHl 9 6 2 9 1 4 2 A 1 -J^KIE**)* 7 >f h U 77 - Zft^Z ■ 

H#frH 1 9 6 1 8 7 8 6 Al-f, EWH#lfr£ 8 3 9 6 2 3Alf, Efc*H#fr£ 

8 4 2 9 7 5Alf, BlS^t* 19806846A1 -^-£TOgI# ftfjl 2 7 6 0 
4 6 0 A 1 -^USEffcO U K y 9 Mt^*Wi^Z> - i Lv> 0 

[0 13 2] 

o $lxJ2\ #HHBB 4 6 -3 3 3 5f, |^ 5 5 - 1 5 2 7 7 6f, # P¥ 5-19 
7 0 7 4f, [5]5-232630^\ |W|5-307232-^\ PI 6 - 2 1 1 8 1 
3 ^ H8- 5 3 4 2 7f, 1^8- 2 3 4 3 6 4^, |S|8-239368-f!\ (WJ 

9 - 3 1 0 6 7f, IWJ10-1 1 5 8 9 8f, 1^ 1 0 - 1 4 7 5 7 7t, |SJ 1 0 
- 1 8 2 6 2 1 -5§\ mM&ft# 1 9 7 3 9 7 9 7 A"5§\ EWWttfjl 7 118 0 4 
A?Mlif8 - 5 0 1 2 9 1 ^KSE*3ftT^&ffc^!»fc1£ffl^£ *o 

[0 13 31 

m&T, L < (i 3 p p mJ^JLTTab^o ifc, S^Wi^S n& * ^ 

->->Afl;{±, Sft L<fi2 0mg/m2tlT, iCffl L < (± 1 0mg/m 2 WT 
, ty^L<li5mg/ra 2 ^ra^o 
[0134] 

-^am^Kc^t;. #r^BS6 3-27124 7 ^m-umn & n • m 
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tftiL<, X L < {± 4 . 0-6. 5-e^>^o 

[0 13 5] 

ftJUfi. 1 X 1 0-5- 1 g/m 2 , jfiKfilxl 0-4- 1 X 1 0-lg/m2, 
UlilXl 0" 3 - 1 X 1 0-2g/m 2 -C&-?>o 
[0 13 6] 

^ti^WC, (CRT) Srfflv^jtltftife^^feaiL'Cv^o 

[0 13 7] 
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[0 13 8] 

Mr^r^-K, ^s^^-^f-, 
^*$B H B^a^^-^^^ri«p^ii^« (sho Mn^twH^ 

[0 13 9] 

ft v - Hf - £ jftK K ffl ^ B# i" ~«f - * * v > «i lx - -*f - IfcW&it 
3**SH fci&^fcHtrT ft h ti2> S H G «-C(i, lx - -ff - oMftft £ C "C § 

iz&ifzmitmwi. mm&m$:4 o o d P i t ttzm^mm^^ ^^n±-t 
< t± i o-^mx-rxhho 

[0 14 0] 

lift -> x -r A £ fc> -tir & £ t -CfcP i L < ffl v > & d t a*-c § & 0 Ml BSffe "> * 
t-A Ltli, #fl¥ 1 0 - 3 3 3 2 5 3-%rlz*dM<7)&W}-7 } ) > h&CfKSf&v 
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xta, #112000-1020 6 ^iztm^mJtummgiW:, #r^¥ i i - 
21531 2^\zuwL^>mmwi^m.^^mu^y^7--u, #ha¥i 1-886 

1 9-^ife^H#^ I P 1 0 - 2 0 2 9 5 ^-wtuwcn^h^h 

ftftvxf-A, mm^i 0-21020 6-^m£a^itPffi»^^-^tfT'-v^ 

;U-7 it Y 7"'! > h y^fA, &CKJ|#II¥ 1 0 - 1 5 9 1 8 7 -^CfetSc<7)jlftffiil 
[0141] 

[0 14 2] 

*#&^>S^*m£7°'; >*-St\;1-£I^ *H#I^4, 8 8 0, 7 2 6f 

#S§9!K*5V>-Cfi, EW11#ltE P0789270A1 ^PIE P 0 7 8 9 4 8 0 

* - > £ wi Mit L , *t^«IJ SriLTtf^^o 
[0 1 4 3] 

^mm i 



^fpoati, a^na^ij^f^-s, $7t, cbs, dsha, 

PTS. Na, TIPAIi, ^■ti-^fim - iJ )V$-Z* > -tf > X ;U "7 -r v 
V7°n/\V -;l^T 5 >-C£> 0 , Hft±^f£, 4 -T < / - 3 - * ;w - N - ^ 

[0 14 4] 
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NaOH 


22g 


25g 


25g 


25g 


25e 
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20g 
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20e 


£ -i D > 




2g 


2g 
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lg 


lg 
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15e 




lug 


1 DSHA 


50g 
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PTS.Na 


0.28 B 


0 . 28 fit 




0 28 fll/ 














0 28 f IL 


llf^ 1 


0.12 W 


0.154W 
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0.154 fit 


0 154 fit 














1 rn.rn.mu 1 


100 g 


100 g 


100 g 


100 g 


100 g 


1 TIPA 1 


30g 


30g 




















1 PH 1 


13.20 


13.40 


13.40 


13.40 


13.40 






tmm 


it«09 
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&f*£l-£ 5 0 OmL-fopjftu 6 0 0mLA*)HDPE>f L 
TO°CHT2iir B 1^L7t:o 2;lP B mMmLT, tm^ffth^^M^m ^ 19 

[0 14 7] 

±IE<7)#ai^ll§.^ £ l^^## 1 5 0 2 6 0mL£-eft-rft7kT-«LT 1 L 
( 3 . 8 4 fg^fO (DmPMftM t LtZo 1 L £ &%Wfr<D 0 cm 

x 1 0cm<7)IE^-T\ ^oj^^^i 5cm<75iBlKJta'fl:H^;ixftH|^c7)#§|HAn, 
?flS^9. 7mmX9. 7mnTCJ^£ 3mi<Dm&&it¥~MMmn<Vft£W: , z:&fr^ 

^0;Kitl£ (^2 0-2 5t) CT, 2IF«L/:Oi,, f^^^^^M 

[0 14 8] 

< > 

1. >gft*f*m^fj^ 

(»^e?L^jA6oini^) 

5. 711%^!^ ^y^dy^y^^M^ ^r>m f Mi^i . 0 6U7h;n:N 

aClWl 0%jg?fc£4 6. 3ml fln*., $^HH 2 S0 4 (IN) ^46. 4 m 

i%y£1jpu $£>k (x) -c^£*iafl:£i&£o. o 1 2 gigflqLfc&n 6 ot 

tNaCl 0. 1 1 0^W^»tTRlE$S|tt»^iniL^:o 1. 

5 ■=E;K7>ffii&&fc N a C 1 miUZ 6 0 5f PeWtTftJ^MK^t Lft^M 

mt\ 4fC4^J; -9 U^*M^-ev^pL7to -sfcn, 0 . 2 -=e^%<7)^mfl £: 

N a C 1 —femtM&8t~C > 6 ^WtTil^jpL^o C<7>£ NaCli 

mint, K3I rC 15 (H2O) ^^ili^^LT 5 x 1 o- 7j e;m^^>sv^*n 

£MC0. 2*^Olgtt«Rt 0. 1 8^t;KONaC 1MC0. 0 2-=e;K7>K 
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TO. 5X10^;H:ffi|t^K 4 Ru (CN) 6^K 4 Fe (CN) 

^ii^^iMK^^ £&fiK*frU 0. 0 0 1 ^)l<izffimir2> 

k i £ &fc#t? 4> k i 55- wi ^ 1 1 r y» Lfwo as in m & ^>fim t± , 

fc(D 9 3 % jW&7 L tzft&fr bWM&LtZo 

*<7>&4 OVKTit&to (Y) Ojt^J^Jnx., pH£3. 5#i5HP^LT 

Mia, Tfcgfe&frofco 
[0 14 9] 

[it 2) 

CH 3 



CH 3 

T? H 9 H — ) — f CH *- ( tY 

\COONa COOH ) R \ CH 3 J m n. mlilMfc 



[0 15 01 

v#m4-*nx., 5 0ti:#SLtpAg7. 6. pH5. 6i:ilL/: 0 
I^i^iLT, ifiltil 9 8 . 9^)is% ^ftlfi 1 xkitm. 0 . 1 

r > f LH^fl^lT- £ ^" -t: 7 ^ > £ f#£ 0 
[0151] 

±f fi?L#Jf£?- * 6 0 °C L T , 5^7tii Stiff - 1 is X Zf 2 i % *i *TtL 2 . 

5 X 1 0- 4 ^e^/A g^)Vt 2 . 0X1 0-^VAg^;i/ilinL/:o £ <b 
-^^^7 * 1 £ 1 x l O^VAg^^OL, ¥#J*±+-*10 
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. 0 5 pl mO^ICfl 9 0 -t^/oifi'ftft 1 0 •=e;i'%-eAdtSfl:>f 'J v ^ A £ K — "7° L 
£m»?L$iJ£« LT, 1 0 5^?M; L£ 0 $ h IZ^mttU 0 . 0 5 M m<D 

[0 1 5 2] 

W*.5 0TCCPIfiLf:c P£fif&il*>^, * ^ * ~f h ffc^lfc- 1 * 2 

Z4rti-eti6 x l o-^WA g^e;wi&£ «fc o U^flnLfco -oo-fc, i ofrHfl 

03Ku£&, KB r Tlc^ift^^C^LT, 0. 0 0 8 -t;W;&& «t 9 KiitJIl U 1 

Ji, 5 5 t)-e*ofj 0 

5 5=1. 27^) Srfi 1 fcofc*t?HjfcU 15:{SJ£fB?Li&J A— 2 fcfiEJ£Lfc 0 
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